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ABSTRACT

The purpose of this study is to determine if music and
academic achievement are connected to form a more cohesive

unit of learning. Could the neural pathways that music

creates be used in conjunction with academic pathways to
better aid in memory and learning? This project attempts to
show how participation in a music program in school will
not only help children explore new academic experiences but

will also help in their academic achievement through

improvement in test scores in mathematics and language
arts.

Participants included 11 children
recruited from a third-grade class

(5 boys,

(mean age:

6 girls)

8 yrs.)

Rio Vista Elementary school in San Bernardino County.

at
All

participants were treated using a pre-test and a post-test

of academic ability as well as pre-determined language arts
and math curriculum that was taught using music. They were

also asked to complete a Family Music History
Questionnaire, which asked questions on their academic
interests,

music interest,

and extracurricular activities

to determine their exposure to music-related activities.
Results showed some improvement in language arts and

math scores between the mean scores of the pre-and post

tests

(there was a mean increase of 1.11 for language arts

and a mean increase of 1.26 for math).

basis,

On an individual

the scores differed considerably.

There were quite a

few children who had lower scores on the post-test versus
the pre-test.
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CHAPTER ONE

INTRODUCTION

Children are born into a world filled with music.
the languages we speak to the sounds of nature,

all around a child. Many great minds,

religious leaders to civil leaders,

music is

from philosophers to

have described music as

an essential component of society (Abril & Gault,
Dickinson

(1997)

From

2006).

states that through exposure to music,

children enter a world of possibilities where they can

express their innermost self,
creating sound,

experience the joy of

widen their emotional sympathies,

develop

their minds and soothe their spirit. Music opens doors in
the mind that traditional education does not

(Dickinson,

1997). According to the U.S. Department of Education's
database of 25,000 students,
fine arts program,

students who participate in a

such as music,

perform better on

academic tasks than students who do not participate in fine

arts programs

(Fitzpatrick,

Kishor,

Scott,

2007;

2006; Gouzouasis,

Guhn &

2004) .

This finding may have more to do with the fact that
music uses both hemispheres of the brain compared to most
non-academic activities. Eady and Wilson
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(2004)

found that

music is a gateway that integrates the auditory,
ocular,

the

and the memory stores of the cerebellum. Their

review of current literature reported on the benefits of
integrating music across the curriculum.

They found that

music can be used to teach reading comprehension,

that

music can be used to integrate math concepts with song
construction and that everyday lessons become more
enjoyable for the child and enhances interest in school.

Cox and Stephens

(2006)

explained in their article

that the brain of a musician has more interconnected
pathways than a non-musician.

These interconnections use

both the visual and motor cortexes of the brain to analyze
and complete tasks.

The brain is such a dynamic and complex

organ that by using music in the classroom,

the child is

receiving not only verbal instruction but a stimulating

environment that is both calming and interactive.
Music is multicultural and communicates across age,

race,

and gender

(Crncec et al.,

2006).

From the time a

child is born, most are immersed in the music of the world.

Since music is such a natural part of everyday life,

it

would make sense that using music in the classroom would

connect more areas of the brain together to form a more
unified and interconnected unit.

2

It is believed by many

adults that music is a key element in a child's well-

rounded education, and more than three-quarters of all
adults surveyed on the benefits of music in the classroom

feel that schools should mandate music education (Abril &
Gault, 2006) .
Zatorre, Chen, and Penhune (2007) found in their

research on auditory- motor interactions in music
perception that engaging the brain in musical activity is a
natural as well as a complex and demanding cognitive

challenge that helps the brain to develop and grow. Their

research found that musical training is associated with

areas of the brain most often associated with auditory and
motor functioning.

Much of the research used to examine music and
academic achievement involves a wide range of age groups.

Though there are some studies that focused primarily on
children and their academic achievements, there are also an

equal amount, of studies done on music in the classroom that

involve older children as well as college students and
adults. This wide range of results and age groups helps to
show how influential music is not only in the elementary

classrooms but also in the work place and in society. This
study will use a wide range of research studies to fully
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demonstrate how important music education is to higher
academic learning in the classroom.

The purpose of this study is to determine if music and
academic achievement are connected to form a more cohesive

unit of learning.

Could the neural pathways that music

creates be used in conjunction with academic pathways to
better aid in memory and learning? This project attempts to
show how participation in a music program in school will
not only help children explore new academic experiences but

will also help in their academic achievement through

improvement in test scores in mathematics and language
arts.

4

CHAPTER TWO
LITERATURE REVIEW

Music Terms and Theories

The most important contribution to the study of music
in the classroom would have to be the work done by Howard

Gardner and his 1983 theory on multiple intelligences

(Gardner,

1983) . Gardner's theory identified seven core

intelligences:

linguistic,

bodily-kinesthetic,
intrapersonal.

logical-mathematical,

musical,

spatial,

interpersonal and

The first two are usually valued in schools.

The next three are considered the art intelligences and the
final two are considered by Gardner to be the personal

intelligences.
naturalist

Since his original printing,

Gardner added

intelligence in 1997 and is currently in

debates over whether there are existential and spiritual
intelligences,

but the core seven intelligences have

endured for over twenty years

(Gardner,1993).

Gardner's theory of multiple intelligences sought to
investigate the scope of human potential beyond the

confines of the IQ score

(Gardner,

1993). Gardner attempted

to show that intelligence was more than just a score, but

was a combination of abilities and internal aptitudes that
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are unique to each child. While all humans have portions of

each of the seven intelligences within them,

it is the

strengthening of these intelligences that determines how

children will learn best and succeed in school

(Armstrong,

1994) .

Multiple intelligence is defined as a group of

different intelligences that are exhibited by human beings
throughout their development
Gouzouasis et al.,

2007).

(Eady & Wilson,

2004;

It has been suggested that each

person possesses many different types of intelligences and

in their lifetime will manifest varying levels of different

intelligences. Gardner's theory suggests that there are
eight criteria that must be met before a particular
intelligence can be considered as an intelligence

(Gardner,

1983) .

The first criterion is that an intelligence must first
be isolated as a brain function. There must be a specific
part of the brain where the intelligence is processed and

the tasks are completed.

The functions must not be a result

of a brain injury or a symptom of degenerative disease. The

second criterion is that an intelligence must have unique
cases of exceptional individuals. There need to be

individuals who demonstrate high degrees of abilities such
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as prodigies or savants. The third criterion is that an
intelligence must have a set of core operations that are
the specific procedures and practices that are unique to
the intelligence.

The fourth criterion is that an

intelligence must have a set of identifiable developmental

stages that has an ultimate mastery level. The fifth

criterion is that an intelligence must have an evolutionary
history.

There needs to be evidence that the intelligence

has evolved and developed over time and has constantly been

improved through experience and time. The sixth criterion
is that an intelligence needs to be supported by

psychological tasks. The set of procedures and tasks need
to be observable and measured before the intelligence can

be counted. The seventh criterion is that an intelligence

must be supported by psychometric tasks such as I.Q.

tests.

These tasks identify the skills that are associated with

the intelligence.

The eighth and final criterion is that an

intelligence must also have a set of symbols that are

unique to the intelligence and are used to complete the

tasks. These eight criteria need to be met and established
before the intelligence is added to the list of multiple

intelligences

(Gardner,

1983).
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In terms of musical intelligence,

Gardner

characterizes this intelligence as having to do with
rhythm, music,

and hearing. Children who show high musical

intelligence show a greater sensitivity to sounds,

tones,

rhythms,

and music. They learn best using songs or rhythms to

memorize information, and may work best with music playing
in the background. They are strong auditory learners so

they do best with lecture type instruction. Gardner's

theory suggests that for children who show strength in

music,

they will have a greater sensitivity to the sounds

and tones that are associated with music but will also be

more attuned to the natural sounds of life

(Gardner,

1983) .

They will have a much higher level of musical intelligence,
which is defined as an understanding of the sounds and

tones of the world around you. As children develop their
musical intelligence,

they begin to perceive musical sounds

more in their learning as well as in their day-to-day lives

which in turn increases their neurological receptors and

their academic potential

(Gromko & Poorman,

1998) .

An equally influential but greatly debated contributor
to the study of music in the classroom would have to be the

Mozart Effect. The Mozart effect is defined as a phenomenon

where students experience a brief enhancement of spatial-
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temporal abilities after listening to a Mozart piano

sonata. It is typically associated with college students,

but has been examined in much younger age groups including
elementary school classrooms (Rauscher & Hinton, 2006) . The
term was first used in a study done by Rauscher, Shaw, and
Ky (1993) which examined the academic benefits of music.

Their study involving thirty six college students in three
listening conditions, found that IQ scores were 8 to 9
points higher for the participants who listened to Mozart

music compared to the other two groups who did not listen
to Mozart. The researchers did note that the effect was

temporary and did not last for more than fifteen minutes

after the study was concluded. In fact, there have been

many attempts by other researchers to replicate the Mozart

effect, under similar conditions, that have failed or
showed no effect on academic achievement (Demorest &

Morrison, 2000) .
The Mozart effect has since been associated with mood
and arousal and not so much with higher intelligence in

children. There are still studies being done to examine the
effect of Mozart music on academics, but for the most part,

Mozart music has only had a small effect on overall
academic achievement scores. Many of the studies on the
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Mozart Effect and academics have mentioned the importance

of auditory processing.
Auditory processing refers to the vast range of

sensory and perceptual skills used to pull out meaningful

information from sound (Kraus & Banai, 2 007) . Auditory
processing is critical to the integration of music and

academics because to best benefit from the interaction, the
student needs to be able to process the sounds they are
exposed to through music. Music has more than just a

biological affect on learning development. Children who
show a higher level of musical intelligence are believed to
also have stronger neural brain connections and better

sensory integration. This may be due to the corpus callosum
which is defined as a wide, flat bundle of axons beneath

the cortex that connects the left hemisphere to the right

hemisphere of the, brain (Cox & Stephens, 2006; Magne,

Schon, & Besson, 2 006) .
Tramo (2001) found in his research on brain

organization of music processing that children who are
exposed to music before age seven have denser corpus

callosums, meaning that there is an increase in information

relay between the two hemispheres. This means that these
children have an easier time processing the information
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because they are able to quickly and efficiently tap into

both hemispheres especially in regards to the "spatialemo tiono-tonal processing of the right brain and the

linguistical processing of the left brain "

(Tramo,

2001,

P-55) .
According to Gardner

(1983),

the earliest intelligence

that emerges in children is musical intelligence. Gardener
mentioned in this study of musical intelligence that before
children communicate in words or sentence structures,
children communicate through individual and patterns of
sounds. Gardner based his belief on the natural order of
language acquisition.

Phonemic awareness is defined as the

ability to recognize that a spoken word consists of these
individual sounds or phonemes

(Gromko,

2005).

The rise and

fall of these sounds are the beginning systems of music and

language. The formation of musical intelligence is,
according to Gardner,

evidence that the brain is capable of

processing information across both hemispheres
simultaneously.
Holden

(2001)

found in her review on a study

investigating how the brain understands music using six
right-handed participants with no previous musical training

that the brain processes music in the primary auditory
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cortex which is located in the temporal lobes.
Incongruence,

or non-harmonious,

chords are typically

processed in Broca's area and the corresponding regions on

the right side. These findings showed that even though it

is the auditory cortex that receives the information,

it is

Broca's area and its right-hemisphere mate that process
most of the musical information,

especially the non-

harmonious components. Musical syntax processing overlaps

with language responses because both are processed

exclusively by Broca's area, which is typically associated
with language processing. These findings have allowed

researchers to question if music intelligence is inter
related to language development in children or if language

development comes before music intelligence.
Research in music processing and education has found

that the development and acquisition of language parallels
the development and acquisition of music ability in
children

rhythmic,

(Scott,

2004).According to Grow

(1990)

the

tonal qualities of words have typically been

associated with music. His research on the connections

between multiple intelligences and writing has found that

while music is primarily isolated in the right hemisphere,
it does have influence on the left hemisphere as well,
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leading to the idea of an interconnection between the

hemispheres as a result of music. Grow

(1990) mentions that

music is able to cross the hemispheres making for the

possibility a whole-brain connection when music is used to

teach academics.
This possible connection may lead to a possibility for
deeper levels of learning for the child. Music makes
learning fun and stimulating as well as possibly tapping

into the psychological,
the brain

emotional,

(Repress & Lutfi,

and educational areas of

2006). Music adds so much to

the classroom that to not use music in the classroom is to

ignore a basic part of a child's overall academic
experience. Musical intelligence can be used to tap into

many of the other intelligences such as mathematical or
logical- spatial

(Nolen,

2003).

Emotional Benefits of Music
Nolen

(2003)

expressed in her study on how teachers

can incorporate Gardner's multiple intelligence theory into

the classroom that music has an emotional benefit that aids
in the child's overall emotional well-being. Music can be

used as a building block for the child to build their
overall academic achievement. Music can be used to capture
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emotions and can be used to understand feelings,

which is

important when dealing with children. Music can be used as

a teaching tool to explain the nature of feelings to
children

emotions,

(Nolen,

2003). Music itself does not express

but allows the listener to feel the emotions

music attempts to mimic. Music can be both uplifting and

depressing; it all depends on the structure of the music
and the setting it is used in

Additionally,

(Gardner,

1983).

music can act as a conduit for emotion.

Music provides a way for children feel certain emotions by
evoking different types of emotion through sounds and
rhythms. Music can calm and excite us in ways the other

intelligences cannot

(Krumhansl,

2002). Music is a gateway

into the mind because it has more than one path to take. Be

it through its ability to stimulate the emotions or its
ability to connect concepts, music is important in

education if only to make learning more enjoyable
(Armstrong,

1994; Gardner,

1993).The emotional experiences

of a child can greatly determine their physiological

responses to music. A study done on premature babies found
that infants who were born prematurely respond with

differentiated changes in heart rate,

blood pressure,

and

respiration when listening to recordings of contrasting
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musical styles whereas full-term infants do not respond as

dramatically (Fox, 2000). These differences in emotional

response may be due to the individual infant's brain
sensory and motor experiences. These differences may play a
very important role in a child's future ability to

integrate sensory information especially in terms of

integrating music with language arts or math instruction.
Music instruction has a strong association with

emotional well-being in people (Krumhansl, 2002). It
stimulates more than just the auditory and ocular senses
but also the socio-cultural components and the socio-

emotional areas of development in a child. When used in the
classroom, music calms and stimulates the brain to begin
functioning (Krumhansl, 2002).

Thompson, Schellenberg, and Husain (2001) found

confirming evidence that states that arousal and mood may
have an influence on a child's performance in a variety of
cognitive tasks including reading, writing, and math. Their
research used 24 undergraduate and graduate students and
examined their spatial abilities after listening to a

Mozart sonata. They measured for arousal, enjoyment, and

mood and found that spatial abilities did improve after
listening to music.
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A child's emotional state can play a part in how they
will associate words and letters together as well as how
they will solve complex math equations and even how they

will process and retain memories. In her research on music
and the mind, Dee Dickinson (1993) made some interesting

points about' how music improves a child's academic

achievement. Her article focused on schools that promote
music in the classroom and the overall improvement in

reading levels compared to schools that do not focus on the

arts. Her article goes so far as to say that music in the

classroom provides opportunities for emotional self
expression. Music in the classroom can also improve
academic achievement by enhancing test scores, attitudes,

social skills, as well as critical and creative thinking.
Music taps into a child's emotional state and gives them an

outlet in which to express themselves emotionally as well
as academically.
For some, music invokes a wide range of powerful and

very specific emotional feelings and is considered a very

strong emotion-eliciting stimulus. According to Krumhansl

(1997), there are two ways in which music moves a listener
emotionally. There is an "emotivist" position where the

music elicits an emotional response in the listener and a
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"cognivist" position where the music expresses emotions
that the listener recognizes (Krumhansl, 1997). This studyused forty Cornell University students who were asked to

listen to six musical excerpts. The study found that the

music did elicit the responses expected and that the
students felt the emotional responses expected. Though this
study looked at college students, the study could very well

have been used on school-age children. Children feel a wide
range of emotions and music is able to tap into those

emotions to not only guide the child to a more complete
experience, but can also be used to strengthen a child's

connection to a reading passage or to a math equation (Cox Sc

Stephens,2006).

According to Janata and Grafton (2003), "music is a

sensory phenomenon that elicits perceptual and emotional

responses." These responses are what shape our mind's
reactions to emotions in music. Simply, music moves us.
When music engages the human mind most strongly (when

performers play music, or when listeners tap, dance, or
sing along with music) the sensory experience of musical
patterns is intimately coupled with action.

This belief in the power of music has been studied and
debated by many researchers over the years. One such study,
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conducted by Repress and Lutfi

school children,

(2006),involving middle

found that listening to music and even

'

participating in music helps to reduce stress in children,

improves learning outcomes,

regulates brain chemistry,

enhances internal motivation,
augments body memory,

and can

aid in rewiring neural pathways for better learning

comprehension.

Music can open our eyes to new and exciting ways to do
tasks.

It elicits a strong emotional tie to the

circumstances and the emotions of the situation.

academics,

it can be used to introduce a new concept,

enhance memory,
classroom.

In

or even to change the mood of the

Music is more than just sounds and words;

an emotion that transcends both sound and sight.

Schellenberg,

to

and Husain

(2001)

it is

Thompson,

stated in their research

involving children's emotional levels that music is
considered an enjoyable stimulus which leaves people
feeling positive which in itself increases a child's

arousal level leading to some improvement in cognitive
processing. Rausher and Hinton

(2006)

found in their

article on music instruction that students gain more than
just enjoyment from listening to music. They also show
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improvement in mathematics as well as spatial-temporal

cognition.
Participation in music has been found to have a strong

effect not only on learning but also on emotional
development and self-esteem which is important to academic

learning (Krumhansl, 2002). This participation may be as
formal as after-school piano lessons or as informal as

listening to the radio or attending a concert. Music is

believed to tap into the emotional state of the listener
and do more for the listener than just improve mood.

The

stress brought on by academics can be counteracted by
listening to music as found in the research done by
Lindblad, Hogmark, and Theorell (2007) on the cortisol

levels in children. They found in their research involving
5th and 6th graders that music has been found to lower
cortisol levels in children and to help relieve performance

stress during test taking. This finding is very important

because test anxiety in elementary school children is quite
high, and teachers who use background music in their

classrooms may actually improve their students' scores.

In research done by Carlson, Hoffman, Gray, and
Thompson (2004), they found that the introduction of slow,
rhythmic music helps to facilitate a relaxation response in
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students which then improves reading performance. The study

used a vibroacoustic chair, a beanbag-type chair with

internal speakers which allows the child sitting in the

chair to feel the vibrations of the music in their body,
along with music with 50 to 60 beats per minute. The idea
was that by sitting in the chair while the soothing music
was playing the child would have an easier time completing

a reading task. Their research found that the chair plus
the music facilitated changes in the physiological states

of the body that allows the brain to work more effectively
and process information more efficiently.

Academics
General Academic Achievements

It is widely believed by many educators in music that
music learning, music reading, and music participation
enhance academic achievement, especially reading and math

(Darrow, 2008). In Gardner's (1983) study on multiple
intelligences, he stated that music is a combination of

tones and sequences that are organized in such a manner

that it taps into our basic learning systems as well as

affects our emotional states of being.

There have been

studies done over the years to prove an interaction between
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music and academic achievement. Some research in this area
of development has found associations between music and

academic achievement (Eady & Wilson, 2004; Fitzpatrick,

2006; Gouzouasis et al., 2007; Gromko & Poorman, 1998;
Johnson & Memmott, 2006; Morrison, 1994; Repress & Lutfi,

2006; Schellenberg, 2006). There is a belief that academic

abilities are somehow related to musical abilities (Patel,

2003) .
Abril and Gault's (2006) study on how elementary

school principals perceive general music curriculum found

that principals generally consider music education to have
great potential for meeting both musical and nonmusical

goals. Music education in schools has been viewed by many
administrators as unnecessary or even superfluous, but the

principals in this study found that music helped students
to enjoy learning and made some lessons easier to follow.

Although many of these studies seek to find causation
between music ability and academic achievement, it is
actually quite difficult to find causation due to

uncontrolled variables. Many times the results in the
studies were confounded by social and emotional factors not

controlled for by the experimenter.
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In Schellenberg's (2006) study, he found that music
lessons affect IQ scores or rather academic scores, but he
was unable to determine if an extended amount of music

training would improve scores further or if it was a short

term effect. Some experiments that conducted similar
research found that even though two groups may be randomly

assigned into conditions, the effect of music training on
academics is not easily explained or determined (Costa-

Giomi, 2004). Many times the effects found were due to
academic improvements that are expected as a child improves
and develops. Music training may have improved the scores

but may not be the only explanation for improvement. There
have been a few studies that have found that music does

improve academic abilities, but many studies have
attributed these increases to normal developmental patterns

or isolated incidents.

In Costa-Giomi's (2004) study, they found no

connection between music and later academic achievement
scores, but various later studies did find some connection
between music and academic achievement. Johnson and Memmott

(2006) found that students involved in a music program had

significantly higher test scores than students not involved

in a music program. Though their research focused on
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varying levels -of musical involvement, be it active or
passive, the overall findings support the idea that music
has a strong effect on academic scores.

Various correlational and quasi-experimental studies
reveal that participation in a music program is strongly

associated with verbal memory, spatial ability, reading

ability and even mathematical achievement (Johnson &
Memmott, 2 006) . Schellenberg (2004) found in his research

on enhancement of IQ scores through music that children who
were taught, music lessons, either individually or in small
groups, showed small boosts in IQ scores mostly due to the

fact that the students found the lessons enjoyable. The
music classes helped with their memorization skills and
improved their overall academic abilities.

Crncec, Wilson, and Prior (2006) found in their
research on the potential non-musical cognitive and
academic benefits of music listening and instruction to
children that music creates an environment that motivates
and stimulates the academic environment which is more

conducive to higher levels of learning and instruction.
Their study used a sample of 136 children aged 9-11 years

and incorporated three separate research questions that
examined not only background music, but also active music
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participation and the Mozart effect, which is the belief
that people may perform better on tasks of spatiotemporal
reasoning for short amounts of time immediately after

listening to a portion of a Mozart piano sonata. Their

overall conclusion was that even though there is very
limited evidence for a Mozart Effect, music in general does
improve the academic environment that then improves

academic achievement.

Kassell's (1998) research suggested that exercises
that link songs with memorizing academic material have a

higher retention rate in children especially in terms of
linguistic learning. Music lessons, music listening or even
just singing has been found to have a strong connection

with literacy levels and general intelligence. In fact,
according to Schellenberg (2005) in his research involving

147 children and 150 undergraduates, music can lead to an

improvement in a wide range of abilities.

Schellenberg found that listening to music and
participating in music lessons can lead to short-term as

well as long-term cognitive benefits for students.
According to Eisner (1998), the connection between music
and academics may have more to do with the idea that

children who enjoy music courses enjoy school more and tend
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to attend classes more regularly.

Eisner commented in his

article that the effects of music in the classroom appear

to be higher when music is used intentionally to increase

academic achievement in reading and writing.

Dickinson

(1993)

found that music improves achievement

by enhancing test scores,
attitudes,

improving overall academic

increasing social skills and allowing the child

to explore creative ways of thinking. Music in the

classroom improves and increases school engagement among
children because music taps into the auditory and creative
centers of the brain,
new learning pathways

while allowing the child to explore
2006). These

(Repress & Lutfi,

creative centers are located primarily in the right

hemisphere of the brain,

but with music,

it is the

integration of right and left hemispheres that allow for
academic improvement

(2006)

(Repress & Lutfi,

2006).

Fitzpatrick

found that there was a possible connection between

music participation in grade school children and their

academic abilities

(reading,

math and scholarly)

in terms

of overall academic improvements. His research found that
participation in a music course may improve concentration

in the classroom and may have some effect on test scores in
later education.
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Oddeleifson's

(1996)

research on improving the

education system found that music awakens a child's
enthusiasm for learning. Music provides an outlet for a

child's natural curiosity about sounds and rhythms.

It is

an outlet for creativity and self-expression. Music allows
the child to learn new ways to -approach reading and
writing.

Music can teach better ways to count and learn

math concepts as well as aid in a child's overall academic

achievements. Music engages the students and activates the
mental processes beyond those engaged during typical

classroom activities.

Music is essentially auditory and is

most commonly expressed through sounds and tones. Written
music in the classroom is usually confined to lyrics or

catchy rhymes that go with the lesson plans.
an auditory learner,

teach these children

If a child is

music education is the perfect way to
(Dickinson,

1997).

Written music can also be used to improve the academic

achievement of visual learners

(Dickinson,

1993).

It aids

their reading comprehension through memory devices and
through catchy phrases.

It aids their math skills by

tapping into the natural rhythms of sound

(Dickinson,

1993). Music is a universal teaching unit. Music in

education can bring joy to the students as well as a way of
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introducing new academic material (Dickinson, 1993). In

Korenman and Peynircioglu's (2007) research on the
individual differences in learning and remembering music in
terms of auditory versus visual presentation, they found
that, overall, music does

improve learning skills. Their

study used adults who were exposed to different melodies as
well as different forms of presentation. It was found that

while some adults do better auditorially, others do better
visually, but that overall, their academic potential
increased after being exposed to music.
Language Arts Abilities

In a recent study, researchers who used a musically
designed curriculum designed to improve reading (involving

second graders and students with specific learning
disabilities) found that the curriculum drastically
improved children's proficiency in word decoding and word

knowledge (Darrow, 2008). The preliminary evidence suggests
that music has some influence on children's ability to

acquire and master literacy skills. However, further study

is needed to determine how much and what type of music is

needed to effect lasting change.

The use of music in language can be traced back to
primordial dance, song, and gesture. The earliest forms of
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language appear to have been sung or chanted--perhaps to
the accompaniment of a musical instrument (Crncec, Wilson,

& Prior, 2006). Today, we might be tempted to say that

language and music have no connection to one another, but
according to Grow (1990), history has shown us that

language and music are interconnected in more ways than we
know. Grow goes so far as to claim that the rhythmic, tonal

qualities of words have long been associated with music.
His research has found that the earliest forms of writing
can be traced back to the chants and songs typically

performed before a written language was established.
According to Gardner (1993), normally developing

infants can sing as well as babble. They can mimic tones
and patterns with better than random accuracy.

In much the

same way children learn their native language by listening
to those around them speak, music is learned in the same

way. The exposure to sounds not only reinforces the

learning process but also taps into different sections of
the brain that are traditionally associated with language

comprehension.
In Hansen and Bernstorf's (2002) research on the link
between music and reading instruction they found that there
are some connections between a child's ability to read and
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their capability to distinguish music pitches. A child's

ability to discriminate sounds is critical to reading
ability because much of today's reading lessons require

phonological or phonemic awareness.

In Moreno and Besson's

(2006)

study,

they used thirty

four 8 year olds to determine if they could detect pitch
differences in language.

The children were asked to listen

to words that were either stressed correctly or were

stressed incorrectly. After the initial test,

the children

were divided into two separate art groups with one group

training in music and the other group training in art.
After the final test was given,

it was found that the

children who were trained using music were better able to

pick out the incorrect words than the art group. These

findings support the idea that music has a strong
connection to language development,
components.

especially the auditory

Language and music are similar in how they are

absorbed and learned

In Besson,

(Moreno & Besson,

Faita,

Peretz, Bonnell,

2006).
and Requin's

(1998)

research on the linguistic and musical components of a

song,

they found that music and linguistics are processed

separately from one another. This finding seems to be in

contradiction with most research done on music processing;
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however, their study focused on incongruous or out of tune,
sound bites. Their study used 16 professionally trained
opera singers who were asked to pick out incongruous notes

or lyrics in famous operas. The findings do speak to how
the brain ultimately processes musical information in that

it can separate the tone from the words but can still
process the information simultaneously.

In Gardner's (1983) research on multiple

intelligences, he found that a child benefits most when the
music used in education is processed as more than just

noise. Music in the classroom' needs to be more about
integrating sounds and phrases than just creating
background noise. De Nicola (1994) found that even though

it is widely accepted that music has a strong correlation
to language arts, there are many educators who still
believe that the effects are minimal. Language arts courses
are better taught through the use of music because music

ties into the natural sound and rhythm that language arts,
and especially reading courses, rely on for course mastery

(De Nicola, 1994).

Gromko (2004) found in her study on the sight-reading
ability of high school wind players that the ability to

efficiently sight reading music is a strong predictor of a
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student's overall reading comprehension, auditory
discrimination of rhythmic patterns, visual-field
articulation, and spatial orientation. This finding

indicates that music intelligence may enhance development
in other intelligences, in this case, linguistic
intelligence. Hansen and Bernstorf (2002) found in their

research on the link between music and reading that music
could be used as a way to increase reading ability and
comprehension. They suggest that it has to do with a

child's phonemic awareness, or rather the child's ability
to recognize that a spoken word consists of individual

sounds. Once the child masters this awareness, music

instruction can be used to improve reading skills. After
examining the effects of music instruction on phonemic

awareness in early readers, Gromko (2005) found that music
instruction may significantly enhance children's language

literacy.

In research done by Lamb and Gregory (1993) involving
eighteen 4 to 5 year old preschoolers that examined the

connection between children's reading ability during their
first year in school and phonemic and musical sound
discrimination, they found music instruction can be of

immense benefit to a child's language development. They
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found that studying the discriminations of pitch, tempo,

duration, and tone can help the child to distinguish
phonemes and morphemes, recognize similar sounds in words

and gain reading fluency due to the musical structure of

language.
According to Flohr (2006), the study of music supports
both phonics and whole-language approaches to reading in
the classroom. The phonics approach helps the child learn

letter and sound relationships while the whole-language

approach helps the child to recognize whole words by sight.
This dual approach to learning aids the child in the sense
that it covers all areas of reading development. Music is

able to facilitate whole language and phonics approaches to
language development by not only making the child aware of
the patterns that are consistent with the whole-language

approach, but in regards to the phonics approach, it helps

them to decode new words by breaking them down into
component sounds (Flohr, 2006).
The use of music can help reading development because
music is believed to tap into the areas of the brain that
processes sounds and stores that knowledge to understand

the printed word (phonics). Also, since most music in the

classroom is repetitive sing-a-long songs, it teaches the
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child to identify certain words at first glance
language). Gromko

(2005)

(whole

found that kindergarten children

who received four months of music instruction showed
significantly greater gains in development of their

phoneme-segmentation fluency compared to children who did
not receive music instruction. Gromko concluded that the

children who received the music instruction had more
opportunities to hear the individual and patterns of sounds

that make up words and consequently were able to improve

their reading comprehension .

Langfit

(1994)

mentioned in her article on integrating

music with reading and writing that along with the usual

semantic,

syntactic,

gramophonic,

emphasized in the classroom,

or picture cues that are

simple melodies of music are

useful for the education of young students in that they
break apart large sections of educational material and they

emphasize what is most important in the lesson. Hansen and

Bernstorf
visual,

(2002)

commented on the kinesthetic,

aural,

oral,

and emotional experiences that music brings to

written texts in their work on linking music to reading

instruction in elementary schools. According to Hansen and
Bernstorf,

music opens the mind to a vast amount of sensory

experiences which are critical to overall learning. Music
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taps into all of the senses which engages the mind and

allows more meaningful information to be processed.
Music courses support reading literacy because music

taps into the basic components of phonological awareness

such sound as structure,

of speech,

the ability to distinguish units

as well as expose children to the sound

structure of language. Most of the basic skills used in
reading or decoding are used in music reading

Bernstorf,

(Hansen &

2 002) .

Much like language development is characterized by

word structure and syllable construction,

music is

characterized by tempo and song structure. According to
Gardner

(1983), music is much like language in it structure

and design.

The structure of a song is characterized by an

introduction and an ending. The verse and chorus of a song

are typically repeated throughout a song.

Sentence

structure is typically constructed using a noun,

verb and

adj ective combination.

In Magne,

Schon,

and Besson's

(2006)

study involving 8

year olds with some music training as well as children with

no music training,

they found that the children who had

previous music training outperformed non-musician children

in the detection of weak incongruities
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(non-harmonious

chords). These detections were not only in relation to
music, but also in relation to language. These findings

demonstrate that music lessons have a positive effect on
the linguistic abilities of children. In summary, these

findings argue that music classes should be an integral
part of the traditional educational program in public
schools as well as in all institutions that try to improve
children's perceptive and cognitive abilities (Magne,

Schon, & Besson, 2006).

It would appear that music stimulates the brain in
such a way that it in turn aids in the development of

educational abilities such as reading or math (Oddleifson,

1996).
Math Abilities

Many educational researchers and teachers have
examined and debated the connection of music to math for
years (Cheek & Smith, 1999; Cox & Stephens, 2006; Dudley^

Pecka, 1994). From as early as ancient times, music and
math have shared a connection. The patterns and rhythms of

music are mathematical. The time signatures and ordering is
mathematical. Though not what most would consider to be

directly connected, music and math share certain
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characteristics such as order of operations and a

calculation of multiples (Kassell, 1998).
Over the centuries, many researchers have looked at
the connection between math and music, but have never found

a direct connection, a cause and effect relationship that
can definitively say that music is connected to math and

vice versa. As Gardner (1983) states in his theory of
multiple intelligences, math and music are connected if

only because music is filled with numbers and counts. Its

very structure is mathematical in nature. Kassell (1998)
found in his research that the integration of music with

academic studies greatly improves a child's academic
memorization of mathematical facts and figures. It also

leads to a deeper understanding of subjects and provides a

new pathway for information to be processed in the brain.
In Rauscher and Hinton's (2006) review of the Mozart
effect, they concluded that students need to engage in some
musical activity each day, if only for a few minutes a day,
to engage spatial-temporal cognition as well as spatialtemporal learning, which have to do with how children learn
and interpret across space and time. Their conclusions on
the benefits of the Mozart effect are that though listening

to Mozart music will not necessarily equate to high levels
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of academic achievement, there may be some association
between Mozart music and minimal academic improvements.

Their review of the literature examined various articles
involving children who were tested on their spatialtemporal abilities. Though the research involving children

and Mozart music is varied, overall, Rauscher and Hinton
found that the Mozart effect had consistent outcomes for
young children as it does for older students. The review
also examined the part-whole concept that is common in

mathematical problems. It requires an understanding of the

relationship between parts to wholes, such as with
percents, decimals, and fractions. Music also uses the

part-whole concept in regards to conceptualization of
rhythm. A musician will continually subdivide the beat to

correctly interpret the notes and composition.
Active music participation and learning develops

different cognitive abilities such as math tasks and verbal

skills (Cheek & Smith, 1999; Costa-Giomi, 2004; Gouzouasis
et al., 2007; Dudley & Pecka, 1994). In Morrison's (1994)

study involving 18,221 sophomores, of whom 23% were music

students, it was found that in terms of academic

achievement, music students tend to perform better and have

higher grades.
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In terms of overall academic scores, children who
participate in some music-related activity tend to have

higher grades than children who do not participate in

music-related activities. It was also found that there was
a small difference in the math scores of a child who

participates in music-related activities versus the scores
achieved by non-participants. These findings support the
belief that participating in music may lead to better

academic ability due to more interconnected neural
pathways. In Cheek and Smith's (1999) research study on
math achievement and music training, they found that for

their sample of 133 eighth grade students, those who had
private music training scored higher on math exams than
those who only received in-class music instruction. These
findings were consistent with many similar studies but did
not test for any other possible conclusions such as

academic ability. Also they found that those students who
participated in keyboard instruction had even higher scores
than students who did not. These findings could be used to

support the idea that math and music are interrelated and

that there may be evidence that supports the idea that
music taps into more than just the auditory pathway but the
study also did not examine other possible outcomes.
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Johnson and Memmott (2006) found in. their research

using 1,119 elementary and 3,626 middle school students
across the country, that music and academic scores have a
two-way interactionist relationship where studying music
has an effect on test performance in reading and math.

These findings support the idea that music has a strong

correlation to academic achievement especially in
mathematics.

In the study done by Gouzouasis, Guhn, and Kishor

(2007), they found that the students who participated in
the music program had higher math scores than the students

who did not participate in the music program. Their study

involved junior and senior students who were assigned to
two groups and were given a standardized exam which tested
their language art, math and science abilities before and

after the study. The study found that there was a strong
increase in overall academic abilities, especially math
abilities for those students who participated in the
experimental group versus those students who did not.
However the study was also limited in that it did not test
for possible maturational affects or for other possible

explanations for the improvements in the math scores. The
researchers were very confident of their findings and did
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not do a second testing to confirm their results. However
the findings did conclude that music has some affect on

academic abilities, especially math abilities.
Similarly, Costa-Gioma's (2004) study asked 117

fourth-grade children who attended one of the twenty

English-language schools in Montreal, Canada to participate

in a three-year study’ determining if participation in
formal music instruction would improve their language arts
and math scores. At the conclusion of the study, they found

that the children who received the instruction tended to
have higher math computation scores than the children who

were in the control group. Their finding was not
statistically significant, but showed a trend that music
does have some effect on academic achievement especially in

math.

Dudley and Pecka's (1994) study commented that music
requires many math skills and it is sometimes difficult for
children first exposed to music in the classroom to see the

connection. Music is characterized by beats and rests that
are numerically counted but are also developed using simple

math equations. Performing in a music class forces the
child to pay attention to what is going on. They have to

remain aware of what is on the page as well as what to
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expect in the next few phrases and preparing for any

musical challenges

(Rauscher & Hinton,

2006).

Children in

music programs are shown how to accomplish this feat of

preparing for the task at hand while also looking ahead to
any challenges that may come up,

especially in math and

language. The metacognition approach to academics requires
that children be active participants and focus on how they
can critically evaluate the upcoming tasks as well as their

performance. This vigilance shows how learning can be
transferred across the domains and across the subjects.

In Nolen's
the classroom,

(1998)

article on multiple intelligences in

she commented on how musical intelligence

and logical-mathematical intelligence were tied together.

In the same fashion that logical-mathematical intelligence
is defined by detecting patterns and sequences, music is
also defined by numerical patterns and sequences.

Brain Development
There is much about the brain that is still
undiscovered. Many studies looking at music and the brain

have claimed that music is processed primarily in the

frontal regions of the brain. They claim that music is
processed solely in the frontal lobes.

41

However, there have also been studies done that claim
that music is processed in areas of the brain usually
associated with language arts and math. It appears that

there is no designated "music center" in the brain. To
date, no one has identified a single structure in the brain
that is devoted to music cognition. In fact, all of the

structures in the brain responsible for processing music
also contribute to other forms of cognition such as

reading, writing, and mathematics (Tramo, 2001). One of the

major findings in a recent study by Fox, Parsons, and

Hodges (1999), was that musical processing is spread
throughout the brain—front to back, top to bottom, and even

left to right.
According to Shearer (2004), musical intelligence is

primarily associated with the right anterior temporal and
the frontal lobes of the brain. However, by integrating

musical intelligence with the other intelligences,
researchers believe that the brain is better able to

integrate more areas of the brain at once especially in
regards to auditory and visual integration. Repress and

Lutfi (2006) found in their research on whole brain

learning involving 66 middle school students that children

who used both the verbal and the prosodic sides of the
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brain to complete language tasks were not only helping

themselves in the future to better comprehend the material

but are also allowing themselves to experience the entire
lesson.

The creative power of the brain is released when the
environment is both engaging and positive. When the
environment is structured in such a way that more than one

intelligence is engaged, the brain is more likely to be
engaged and processing more of the environment (Repress &

Lutfi, 2006).

According to Hodges (2000), musical experiences are
multimodal, involving at the least the auditory, visual,

cognitive, affective, memory, and motor systems of the
brain. Hodges also concluded in his research on the

interactions of music and the brain, that music reading
activates parallel structures in the brain that are
typically turned on during language reading.

The human brain is considered by many to be an

incredibly complex structure. Unfortunately, the brain is
often used in schools as a simple storage and retrieval

vessel(Dickinson, 1997). Some studies have suggested that
it is possible to boost brain activity through music which

may lead to improvements in math, reading, and spatial
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skills.

However,

according to Tramo

(2001),

these temporary

outcomes of passive listening should not be mistaken for
the stronger effects of education and practice that comes

from consistent music participation.

By integrating music into the curriculum,

the brain

may be better able to engage more than the traditional
areas for processing. Cox and Stephens'

(2006)

research on

music participation in high school students and their
subsequent increase mathematical and overall academic

achievement found that the brain is able to
compartmentalize information, but it is when more than one
area is stimulated at the same time that deeper levels of
learning are occurring. The use of music in the classroom

activates more than just one area of the brain.

According to Grandin,

Peterson,

and Shaw

(1998), music

instruction could enhance the neural pathways in the brain

to improve spatial-temporal reasoning.

In their research on

spatial-temporal reasoning versus language-analytic

reasoning,

they found that after subjects listened to a

Mozart sonata and then were asked to perform a spatialtemporal task,

there was enhanced synchrony of neural

firing activity of the right frontal and left temporalparietal cortical areas of the brain.
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This activity was

recorded using surface brain wave (EEG) recordings. What
they concluded was that there may be some scientific proof

that music may be processed in different areas of the brain
at one time and may be beneficial for improvements in
spatial-temporal reasoning.

According to Scott (2004), the first four years of a
child's life are filled with opportunities for the brain to

grow and develop in terms of its connections between the
two hemispheres. Since it is believed by some researchers

that both hemispheres are used during music processing, it

would make sense that music could be used as an aid for

higher brain development and could be used to help uncover
the potential of the brain's abilities. By using more than

just one side of the brain, music is able to create

pathways and connections that can lead to an increase in

brain cell usage that boosts brain productivity and

streamlines learning capabilities (Cox & Stephens, 2006).
Musicians are also more likely to adopt a more analytical

mode of processing. In the brain, harmonic deviations
activate Broca's area, which is also responsible for

language processing and speech production.

According to Magne, Schon, and Besson (2006), Broca's
area is not only used for language processing but is also
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used to process musical phrases.

In Holden's

(2001)

study,

it was found that people's brains are designed to recognize

"musical syntax,"

just as they are designed to acquire

verbal grammar and that it is Broca's area that handles
this processing. Musicians are trained to comprehend

musical sequences that are both horizontal and vertical,

much like in math and reading.

They are also trained to

recognize patterns in groupings of notes and the spaces
between and around the notes. These skills are important
because they teach them to not only perceive the written
symbols but also to interpret what the symbols mean,

which

could be important to reading and math ability(Gromko,

2004).
Memory production through music is an elaborate
cognitive process that incorporates perceptual and

emotional learning together with the brain's natural
plasticity for information. Peretz and Zatorre

(2005)

found

that musicians use auditory and visual integration skills
more efficiently than non-musicians,

leading to musicians

enhancing their cognitive outputs. This finding also
supports the idea that music may be used as a tool by

children to improve their cognitive processes and as a way
to possibly integrate information into more than one area
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of the brain. In Kraus and Banai's (2007) review on
auditory-processing malleability, they found that
musicians' brains encode academic material at a much higher

level than non-musicians and that they encoded speech

sounds at a sub-cortical level of the auditory pathway.
Their conclusions were that music experience affects

auditory processing in the brain by integrating the
auditory information with the academic information.
Palmer's (2005) study on sequencing memory found that

music improves sequence memory, which is important for

overall academic study especially in regards to math and
language arts. Music sequencing is processed in working
memory of the brain which, when used consistently, can

improve over time. As children develop their musical
intelligence, they begin to perceive musical sound more in
their learning as well as in their day-to-day lives which
in turn increases their neurological receptors which

increases their academic potential.
Fox (2000) found in her review of the literature

examining the relationship between early childhood music
and early brain development that infants do respond to

music. After analyzing various cross-cultural studies, it
was found that even though music may not be a universal
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language (as it is unlikely that we understand the music of
unfamiliar cultures), music in and of itself may be
universal. Fox also demonstrated that many long-held
beliefs in early childhood music education are probably

true, such as the idea that active listening, rather than
passive listening, promotes early brain development. It was

concluded that music could be and should be used to create
the most effective climate for the development of young

children.
Gromko and Poorman (1998) found in their research

involving preschoolers that music training improves

children's musical perception, which in turn improves their
cognitive functioning. Their conclusion was preschool

children's spatial intelligence improves when they receive
music training. These findings could be generalized to the
older populations and show that even as young as three
years of age, music is- having some effect on learning in

children.
Though unable to make a direct association with

language improvement, music has been found to stimulate the
neural pathways needed to acquire language. Music opens new
pathways that language cannot, as language can attempt to

explain the thoughts and emotions that music invokes in a
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person (Cheek & Smith, 1999).

Patel, Gibson, Ratner,

Besson, and Holcomb (1998) found in their research on

processing relations in language and music, that the brain
processes language and music in much the same way and that

the neural waves were similar in respect to height and

intensity. Their findings were important in that it

demonstrated that the brain processes musical information

in much the same way it processes language leading to the

conclusion that they work with one another.
However, Gromoko (2004) found that the cerebral
network shown to be active during music sight-reading may

be parallel to the neural substrates of verbal processing,
but is still distinct from the verbal processing centers.

As with many studies that deal with the brain, there is
great debate of where and how the brain processes music in

regards to academic abilities.
Patel (2003) found in his review on the connection
between music and the brain, that linguistic and musical
syntax use similar syntactic processes that could be

applied to different domain-specific syntactic expressions
in frontal brain regions. The review stated that music and

language centers of the brain share many overlapping areas

and that music is processed in many of the same areas as
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language in the brain.

According to Gardner

(1983), music

is retained locally in the right hemisphere much as spatial

abilities are located in the right hemisphere. However,

music is not isolated in the right hemisphere. As is
evidenced in individuals with brain damage,

music can move

across both hemispheres and is processed in both

hemispheres. The overlapping of areas within the brain
would make for a more intricate and far more complex*

framework of neurons that could be used to further increase

academic achievement. The ability to perceive both speech
and music is tied into the strength and relative efficiency

of the neural signaling in the brain.

The brain is a complex organ.

It processes various

levels of information daily and compartmentalizes the

information into memory stores

(Dickinson,

1997). When the

brain processes music information, both hemispheres are
used.

Both hemispheres share control over the processing

and each section of the brain take part in the integration
and understanding of the sounds and tones.

Bernstorf's

(2002)

In Hansen and

article on the link between music and

reading instruction they found that music is an integrating

focus for elementary education.

Their research on music in

the classroom found that the integration of music into the
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classroom curriculum not only allows the brain to possibly

have more defined neural pathways but may also allow the
information learned simultaneously to be processed in more

areas at once.

Participating in music lessons or even

simply just listening to music has been found to aid in the

enhancement of spatial reasoning in the brain.

Dickinson's

(1997)

the classroom,

country,

In

review on the benefits of the arts in

she found that in many school across the

academic achievement scores improve significantly

after they institute a music program into the curriculum.
Music programs are positive,

nurturing,

and encourage action and interaction,

stimulating

as found in many

schools across the country. According to Dickinson,

arts,

the

especially music, may provide the means for the human

brain to function at its highest capacities,

in terms of

everyday activities or even in terms of academic
achievement.

Music in the Classroom Today

Much of education these days is focused primarily on
test scores and content regurgitation. There is not a lot

of creativity in today's education systems. However,

there

are schools and organizations throughout the country that
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are attempting to bring music and creativity back into the

classroom and back into education. Take, for instance, a
Wisconsin kindergarten keyboard program that was developed

by early childhood music researcher Lori Custodero (Fox,
2 000) . Her experimental school-based curriculum showed that
the children involved in the keyboard classes improved in

many areas of their development. Her study used a

developmentally appropriate curriculum as well as a

keyboard curriculum. This curriculum asked children to

engage in extensive movement and singing activities along
with learning keyboard techniques. Lori Custodero‘ s

research on music in the classroom is very revolutionary
but one of many studies being done throughout the country.

In Armstrong's (1994) teaching manual on multiple
intelligences in the 'classroom, he outlines how best to

integrate the eight intelligences into the modern
classroom. In regards to music intelligence, Armstrong

recommends that teachers make the environment enjoyable and
use the children's natural curiosity about music and sound

to guide the lesson plans and to integrate more than just
background music into the classroom. Music can be used,

according to Armstrong, as a tool to teach math equations
and reading material as well as science experiments and
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history lessons. Music instruction is more than just about

music; it is about providing an environment that satisfies
the entire range of classroom curricula. Music can teach
more than just notes and phrases,

teach fractions,

language skills,

it can also be used to
and even historical time

periods.

Research has found that there are educational benefits
to having music in the classroom. Music in the classroom
has been found to not .only improve overall academic

achievement but also aid in the development of strong brain

connections,

especially in regards to visual and auditory

integration.

Children who are taught in music-enriched environments
during early learning will not only form strong neural
pathways but will also achieve higher levels of language

ability as well as an increase in reading and math skills
in early and later elementary school

Patel,

(Costa-Giomi,

2003). McKelvie and Low (2002)

2 004;

did a two experiment

study where they attempted to contrast the spatial

abilities of children who listened to Mozart versus

children who listened to modern music.

They used 7 and 8

year olds and separated them into the two groups. Their
results found that listening to Mozart made very little
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difference in the children's spatial abilities,

but that

listening to music in general did have some effect on the

children's spatial abilities. Music education enriches and
supports the development of the whole child by allowing the

child to make more auditory and visual associations than

they normally would make in a typical classroom. When class
work is put to music,

it integrates more than just one area

of the brain.

Much like infants develop the foundations for their
language-listening and speaking vocabularies long before

they enter preschool,

children develop the foundation for

music-listening and singing vocabularies,

long before they

enter school. Music-listening skills may not be actively
processed or retained by the child, but as Scott

(2004)

found in his research on early childhood brain development,
before a child enters school,

children are wired for sound

and music. As early as preschool but usually after grade

school,

unless the child shows extreme musical interest,

music is no longer a part of the everyday learning process.

Be it due to time constraints or budget issues,

a certain time,

after

lessons are no longer taught with all the

intelligences in mind but rather only with the required
ones. As education becomes more focused on language arts
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development or mathematic development, music becomes less
important and it almost becomes acceptable to ignore the
benefits of music in the classroom (Gardner, 1983). Music

in the classroom can not only aid in the learning process
but it also makes learning more enjoyable. There is a clear

connection between music and emotional regulation. Music
taps into areas of the brain not normally associated with
certain subjects. Since language development is- mostly

relegated to the left hemisphere of the brain, it would be

beneficial to the child's overall learning to incorporate
music into the classroom. However, education in the
classroom has become more focused on test scores and
learning standards than on making learning enjoyable and
productive. The structure of today's classroom does not

allow for music to be used to teach. Music is not
considered to be as straightforward or as structured as a

normal educational lesson. Using music to teach many of the

more common educational topics, such as language arts or
math, is not as linear and requires more imagination and

spontaneity than most schools have the time or patience
for.

Gardner (1983) says that these differences, in teaching
methods asks that schools look for more individual ways to
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teach students rather than relying on a universal system

that leaves many students lost or unable to grasp the

educational concepts.

Gardner makes an excellent

observation in the sense that today's educational systems
are focused on achievement but not on the process required
to create an engaging learning environment. The arts in

general are relegated to free time or not at all. Music in
the classroom is seldom used,

so the benefits it brings to

the child's learning process are ignored. My project

intends to show how putting music back into the classroom

will not only aid in improving educational achievement but
will also make learning more enjoyable for test-stressed
students. My study will focus on the language arts and

mathematical development of these students and will attempt
to show how putting just a little music back into these

children's lives will not only help their overall

achievement but will also make learning more engaging.

It

is hypothesized that music will not only improve academic

scores but will also lead to better content retention in
those students who participate in a twice weekly music

program.
The most common music experience that children have is
the traditional half-an-hour fourth grade music program
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where students spend time outside of their regularlyscheduled classes to learn a musical instrument.

This

experience for many students has not occurred due to
reorganization of the school day or even a lack of funding

for the programs. Over the years there have been many
different types of organizations that have endorsed music

in schools. One of these organizations is the Texaco

Foundation.

The Texaco Foundation created a corporate

funded initiative that specifically addresses early

childhood music education.
Partnership Opportunity)

The TEMPO

(Texaco-Eastman Music

program is a collaboration between

early childhood classroom teachers,

music teachers,

and

community agencies to create new ways to incorporate music
learning in the classroom. The program looks at what is

already available and attempts to create a program that
will benefit all children across the country

(Fox,

2000).

This outside organization provides funding for early
childhood music education and brings music back to the

classroom.
A few examples of in-school music programs are the

Music for Minors In-School Program that serves thousands of
children in 12 school districts throughout Santa Clara and
San Mateo counties and the various orchestra organizations
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who adopt or sponsor music courses in their states such as
Colorado Symphony Orchestra. Music for Minors is a

nonprofit organization located in Mountain View,

California. The program is dedicated to nurturing a
lifelong love of music in children.

include:
children,

music,

Some of their goals

developing music sensitivity and literacy in
enhancing a child's enjoyment and appreciation of

facilitating a first music education experience for

the children,

and helping schools to fulfill their state-

mandated music requirements, which assert that every child

must be given an opportunity to explore music in the

classroom. This is typically done by listening to music

while learning,

or by teaching about famous composers or

musical time periods.

It is for the most part very brief

and not very interactive.

The Music for Minors program provides child-initiated
musical, experiences that use active participation in many

of the areas of music.
singing, movement,

These include activities such as

theory,

dance, musical games,

and the

use of rhythm instruments. The program is very intensive

and also very costly.

Each class is required to' either pay

$25 dollars per child in the course or a flat fee of $100
per class if the school is considered low-income. The
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program is about 37 weeks long and each class is taught for
a half an hour each week.

The Colorado Symphony Orchestra annually adopts a
school to support. The music program incorporates various

musical opportunities during the year such as Youth
Concerts,

performances during school,

and visits from the

Colorado Symphony Orchestra. Their music programs are very
interactive and cover many educational subjects. The

children involved are exposed to different areas of music
and the orchestra. The major downside to the program is the

price. Each of the four programs they are providing to the
children cost $600 for back-to-back courses during the
school year.

The benefits of such an in-depth course of

study are that children are exposed to more than just
random music instruction. They are taught music by trained

professionals;

they are exposed to different forms of music

and are given opportunities to complete hands-on

instruction. The benefits of the program are worth the
price, but for families who are unable to pay the cost,
their children are not given the opportunity to

participate. As with the previous program,

music programs in schools,

and many common

cost is always an issue. Even

the traditional instrumental music program requires
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families to pay for lessons and instruments.

It is sad to

see a very beneficial program being denied to children due

to financial issues.
My music curriculum will be different from the already
established programs in that the curriculum will not

require families to pay for lessons. By integrating music
into the class schedule,

children are receiving the

benefits of music without having to worry about not being

able to afford the lessons. My study will be conducted
during half-hour sessions,

but will only be done for one

month as compared to some programs that were conducted
during the entire academic year. The length of the study
will allow me to gauge the effectiveness of the curriculum

without interrupting too much of the required learning
necessary for the meeting of academic standards as well as
for later standardize testing.

The purpose of my study is

to determine if using music to teach math and language arts
will improve test scores,

not to draw any attention away

from the day-to-day required learning.

Though my study will use many of the same principles
of the other programs, mine will not be as hands-on and

will follow a much more structured music curriculum. My

project will also use what is already in the classroom and
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by using the music as support for the normal lessons; the
children will not be falling behind in their lessons but

rather will be improving their learning capabilities.

Having a hands-on component would create too much of a

disturbance to the classroom as well as may cause some
families to decide not to participate due to a possible

financial cost for hands-on materials. By forgoing a handson component, I will be able provide a program that all of
the children will be able to participate in regardless of

economic status.
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CHAPTER THREE
METHOD

Participants
Participants included 11 children

recruited from a third-grade class

(5 boys,

(mean age:

6 girls)

8 yrs.)

Rio Vista Elementary school in San Bernardino County.

at
The

ethnic diversity within the classroom was 5 Hispanic
students,

3 Caucasian students,

and 1 Asian student.

2 African-American students

IRB approval was granted prior to

recruitment under IRB #08138. All participants were treated

using a pre-test and a post-test of academic ability as

well as pre-determined language arts and math curriculum
that was taught using music. They were also asked to
complete a Family Music History Questionnaire, which asked

questions on their academic interests, music interest,

and

extracurricular activities to determine their exposure to
music-related activities.

Procedures

Before the project began,

the teacher sent home the

parent consent forms and the family music history
questionnaires with all the students.
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The parents were

asked to allow their child's scores to be used for

comparison analysis and were also asked to provide some
background information about their child for demographic

purposes

(Appendix B and C). After the parent permission

slips and questionnaires were collected,

the children were

brought into their classroom by their teacher and asked to
give their assent to participate in the study and to have

their test scores used for comparison analysis

(Appendix

D). The children were allowed to make the decision if they
wanted their test scores to be used in the study or not
with the full understanding that not allowing their scores

to be used would not hurt their grade at all. Once the
children gave their assent or not,

they were each issued a

number to take the place of their names. All of the
children in the study were administered the initial exam.
They were given thirty minutes to complete their exams.
Once the exams were completed and collected,

the entire

class began the music-based math and language arts lessons.

The first week of lessons covered vocabulary
improvement through the use of song lyrics and taught

advanced multiplication skills using catchy musical rhymes.
Week two had the students learning parts of a sentence

using a musical chairs design and order of operations also
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using a musical chairs design. The third week had the
students improving their vocabulary skills as well as

learning fractions using music notation. The fourth and

final week was devoted to revisiting any material the
children enjoyed most and the last session was used to

administer the post-test and debrief the students. The

lessons were created by the researcher (Appendix E and F)

and lasted thirty minutes, twice a week for four weeks.
After the four weeks were completed, all of the
participating children in the study were given the post
test to document if any changes were found. The second exam

was re-worded and the questions were re-ordered to attempt
to eliminate carryover effects. Some of the incentives for
participation in the study included extended recess, free
choice coupons, and free time passes that could be used
during the week at the teacher's discretion. These

incentives were given out to all the children even if they
elected to not have their test scores used for the study.

Each lesson was administered twice during the study
with the first and last day being devoted to administering
the tests. The individual lessons had specific instructions

that were to be followed carefully to insure that the
lesson was taught correctly and was used properly. The
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children who were not interested in participating or whose

parents said they would not like their child's test scores

to be used were still taught the same material to insure
that the children did not miss out on any learning
opportunities. They just did not have their test scores
used.

At the conclusion of the study,

the children were

allowed to ask any questions they had about the study and
were given an opportunity to provide feedback on what

should be done next.

Measures

The measures for this project were the Family Music

History Questionnaire,

a pre-test and a post-test of

academic ability as well as pre-determined language arts
and math curriculum that was taught using music.

The curriculum was a collaboration between the
researcher and the participating teacher. The curriculum

covered the math and language arts material typically
covered in the third grade. The math curriculum covered

order of operations, memorization of multiplication tables
as well as fractions,

which was taught using music. The

language arts curriculum covered vocabulary,
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spelling and

grammar as well as parts of a sentence which were taught

using music. Examples of the curriculum can be found in

Appendices E and F.

Family Music History Questionnaire
The Family Music History questionnaire,

(Appendix C)

was created by the researcher. The parents were asked to

complete a questionnaire about their child's academic
abilities such as the child's interest in language arts and
math as well as their current academic levels in both math
and language arts. The parents were also asked to comment

on any out-of-school music interests, family dynamic,
parents' education level, and children's involvement in

non-musical afterschool activities. Basic demographics were
collected about each child such as age, gender, and race.
The questionnaire was used to determine if there was any

previous musical experience as well as to gauge academic
ability and family dynamics.

Analysis of the Family Music History questionnaires
found that the mean age of participants in the study was 8
years of age and the majority of the students listed

themselves as Hispanic with a few listing themselves as
another ethnicity. All the participants answered that they
enjoy reading. The majority of the students in the study
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also had no previous issues

difficulty in the subjects)

before the study.

In fact,

(such as low grades or

with math or language arts
the majority of the students in

the study claimed to receive high grades in both subjects
and for the most part,

all the students in the study

claimed to enjoy language arts and math. The majority of

the students answered that they had an interest in music,
but did not participate in outside musical activities such

as instrument lessons. Overall,

the students questioned

claimed that they enjoy learning new subjects and also
enjoy learning in new settings.

Pre-test

The students were given an initial exam that asked
them to answer eighteen math equations and twenty one

language arts questions on common language arts concepts

typically addressed in most third grade classrooms such as
parts of a sentence and grammar structure

(Appendix G and

H). The math section required the children to compute math
concepts such as two digit addition and subtraction as well

as two digit multiplication problems.

The language arts

section required the students to identify past, present and

future tense,

as well as write single line sentences using

similar sounding words. They were also asked to identify
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parts of. a sentence.

The exam took into account the

children's ages as well as their abilities.

the children on their mathematic skills,
reading skills,

The exam tested

their language and

as well as their overall academic

abilities. The exam was created by the researcher and was

based on current grade level standards.

Post-test

After the study was completed,

the children were again

tested for their math and language arts abilities using
another exam that was similar to the first exam in that it

covered similar material and was structured in the same
fashion.

The post-test also had eighteen math problems and

twenty one language arts question that covered the same
type of material as the pre-test(Appendix I and J). The
material was based on what the children should already know
and what they are expected to learn by the end of the term.

All the children in the study were awarded with a

certificate of completion at the conclusion of the study.
Both the pre-test and the post test were created by the

researcher with the assistance of the teacher. All
questions for both exams were developed using concepts

typically covered during the school year in a typical third
grade classroom.
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CHAPTER FOUR

RESULTS

Results

After completing the four-week music curriculum,

the

students showed some improvement in their language arts and
math scores as illustrated in Table 1. After calculating

the mean scores of both pre-and post-tests,

there was a

mean increase of 1.11 for language arts and a mean increase
of 1.26 for math. These increases in the scores based on
the comparisons were not substantial in terms of how much
the students improved their scores on these subjects,

but

may be enough to show that music in the classroom could be

beneficial for greater academic improvements.
On an individual basis,

the scores differed

considerably. There were quite a few children who had lower

scores on the post-test versus the pre-test.

Comparison of

those who increased versus those who decreased showed that

those who decreased were distracted by outside disruptions.
Following discussions with the supervising teacher,

it was

determined that the some of the students found the music to
be a distraction,

Libby,

especially the music with lyrics

personal communication,
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June 24,

(C.

2009). They wanted

to sing-along versus work on the task at hand. Also it was
determined that the students were a bit overwhelmed
initially with the new material and found the inclusion of
music with the lessons to be difficult to follow.

According to the teacher,

the students who had

increases were more focused during the study and showed
more of an interest in the curriculum than in the

background music

(C.

Libby, personal communication,

June

24, 2009). The increases in scores, in terms of these
students,

may have had more to do with the fact that they

enjoyed the novelty of the lessons and the inclusion of
music.
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CHAPTER FIVE
DISCUSSION

Discussion of Results and Conclusions
The purpose of this study was to determine if using

music in the classroom would improve test scores in math
and language arts. After completing the study and comparing
the two tests, it can Joe concluded that music does have

some effect on content retention and test scores in

language arts and math. The results were not as strong as
were expected, but this improvement, was enough to show that

music does provide some added academic bonus to an everyday

subject.

One of the most interesting things to come from this
project was how much the children claimed to enjoy learning
with music. After speaking to the supervising teacher after

the study, it was determined that many of the children

claimed to look forward to the music lessons and requested
that other lessons be taught using music (C. Libby,
personal communication, June 24, 2009). It was interesting

to note that they were more excited about learning when the

music was provided for them versus when they had to make
the music themselves or sing songs that they made up. From
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classical to children's classics, learning was viewed as

more enjoyable and actually more interactive than when
music was not used. After discussing the class reactions

during non-testing times with the teacher, it was found
that, more times than not, they requested songs or to have

a song made for their lessons. Many of the children seemed

to thrive while learning with music. However, after
speaking with the teacher, there were some students who
were distracted by some of the music played during the
study (C. Libby, personal communication, June 24, 2009) .
The increase in scores overall may be due to the fact that

music is more enjoyable than quiet learning and much more

interactive. The slight increases in their scores could
very well have been due to more active concentration and a

better enjoyment of the material, though it is difficult to
determine if this is the case or not considering that some

of the students received lower scores on their post-tests
compared to their pre-tests.

According to Schellenberg (2004), it is possible that
learning using music is the right idea. His research found

that improvements in scores are mostly due to the fact that
the students found the lessons more enjoyable. Though his

results have yet to be successfully replicated, his
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research has shown that music classes could be beneficial
for the students in terms of improvement of their

memorization skills and may improve their overall academic
abilities. So the results from this project could very well

be attributed to the same principles. The students, may have

improved their scores because they enjoyed the material

more and were more likely to have retained the information.
Eisner (1998) commented in his article that the
effects of music in the classroom appear to be higher when
music is used intentionally to increase academic

achievement in reading and writing. His conclusions provide
some support for the music in the classroom movement. His
research on the topic of music in the classroom found that

music is an important part of education and provides a new
and engaging environment for learning to occur.
Kassell's (1998) research suggested that exercises

that link songs with memorizing academic material have a
higher retention rate in children especially in terms of

linguistic learning. His research examined the connection
between music and multiple intelligences and he was able to

conclude that music is important to the learning of

language. In Schellenberg1s (2006) study, he found that
music lessons affect IQ scores or rather academic scores,
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but he was unable to determine if an extended amount of

music training would improve scores further or if it was a

short term effect.
According to research done by Costa-Giomi (2004),

improvements in academic scores could also be attributed to

natural and typical development. Costa-Giomi mentions in
her research on the effect of piano instruction on academic

development , that academic improvements are expected as a
child improves and develops. This finding is very

consistent with other research done in this area. Children

have a natural level of curiosity that leads them to seek
out new information and to answer questions otherwise

unknown to them. This natural curiosity is a driving force
behind academic achievement and the use of music in the

classroom may aid in this curiosity but cannot be

considered as the only improving factor in terms of
academic achievement. Costa-Giomi's research taps into the
child's natural curiosity of new ideas and by using piano

playing as the method of discovery; she found that children
improved their academic achievements.
Though this study did find some improvement in
language arts and math scores over a one month period, it

is difficult to say for sure that the improvement was due
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to the music being played. Gromko

(2005)

mentions in her

research on music instruction and phonemic awareness,

that

there are a few limitations that tend to plague many

studies examining music and reading ability. One of the
more obvious limitations may be that even when children

take a test and score low the first time they take it,

their scores often improve the second time around,

regardless of what may have occurred between the two tests.
Another possible limitation is that better performance may
be due to the extra attention given to the children.

Since

music is not a natural teacher for math and language arts,

it does require more attention to detail and requires more
interaction between the teacher and student.
Johnson and Memmott

(2006)

found that students

involved in a music program had significantly higher test
scores than students not involved in a music program. Their
study used 1,119 elementary and 3,626 middle school

students from across the country and was conducted over a
full school year. Their conclusions were that music in the

classroom is beneficial to overall improvement in testing.

Their results were very conclusive and showed that music
does have some affect on the overall test scores.
these results were not as conclusive,
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Though

they do have similar

features and conclusions. The small sample size may have
greatly limited the results of the study and may have been

a contributing factor in why the increases were so small.
These findings can be concluded as evidence that learning

in a more stimulating environment may not be a detriment to

overall academic achievement but may provide a new way to
learn common topics. However, there were quite a few

limitations to this study.

Limitations

One of the most obvious limitations for this project
was the length of time that the research took place. This

project was only one month long. Thirty days is not a

sufficient amount of time to say if the curriculum was a
success or a failure. Even though there was evidence of an

increase in scores, there was also evidence of a decrease
of scores. These results could very well be due to the fact

that the pre- and post-tests were so close together or that
some of the students were not interested in learning the

material as they were in listening to the music.

Another possible limitation is the possibility of

memorization of the material. Some of the students showed

improvements in their math and language arts scores on the
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post-test as compared to the pre-test; however this may be
due to the fact that the material was shown to them over

and over during the four week period.

They may very well

have gained some level of memorization and the increase in

scores may have more to do with regurgitation than true

learning.

It is very possible that they did memorize the

material or found the material too easy. The study was
conducted during the first month of the school year.

consideration for this fact,

In

the pre- and post-test was

geared for children just entering third grade. The material
may have been too simplistic and may have needed more

advanced questions.
It is also possible that there were typical
maturational effects at play. Children naturally improve

over time and considering the length of time and the
concentration of the material,

it is very possible that

they may have just improved due to time length.

On top of

the four-week music curricula that were occurring,

the

students were also being given daily instruction in similar
material by their instructor. With the constant

reinforcement,

it would be surprising if they did not make

some improvements on the tests. However, maturational
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effects do not explain why some students improved and some
did not.
Another limitation to the study involves

distractibility. While many of the students showed
improvement in their language arts and math scores, there

were some who did not. Some of the students may have found
the outside stimuli too distracting and were unable to

retain the information being given to them while the music
was playing. Also, the music was a variety of popular music

as well as classical pieces, which may also be distracting
to children.

Also, the age of the students may have worked in their

favor. This study was conducted in a typically developing
third-grade classroom. School-age children can typically
absorb large amounts of information in a short amount of

time. When they are engaged in a lesson, they are also more
likely to retain more information because they are enjoying
the learning process. The results could be attributed to a

child's natural ability to retain large amounts of
information in short-term storage and not from consistent

learning.

The sample size may also be viewed as a limitation. Of
the 22 children in the classroom, only 11 families gave
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their consent for their child's test scores to be used for

analysis. This greatly limited the amount of data to be

analyzed and also may have contributed to the small

results. The results may have been stronger if all 22
children had received permission for their scores to be

used.

Future Directions

If this study were to be replicated, it would

definitely need a much larger sample. It would also need to
be conducted over a longer period of time and use a larger

variety of materials. The music would need to be more
varied and the ways of presentation would need to also be

more varied to truly gauge the effectiveness of music in
the classroom.

One of the most important changes would have to be

finding a way to reach all the children to truly gauge

improvement. There would need to be a way to reach both

auditory and visual learners. For students who become
distracted by outside stimuli, the study could be conducted
using music terminology and music note values to teach the

material without using auditory music.
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Some recommendations for future studies may include

less classical music and more modern music such as Lady

Gaga or Jonas Brothers. Also,

there could be a study that

examines how well students improve after listening to music
with lyrics versus music without lyrics.

Though the current

study did demonstrate some improvements in overall test
scores,

this project needs to be expanded to a much larger

scale to not only provide ample amounts of information that

covers a much larger amount of material, but to also appeal
to a much larger learning base.
Some possible directions this study could go would be

to use the music in the classroom curricula to teach

history or science in the classroom. The curriculum could
focus on the periodic table of elements or the order of

Presidents. The study could also investigate if popular

music versus classical music improves scores or if it is
just music alone that improves the scores.
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Student
Number
1
2
6
7
9
11
15
17
19
20
21

Pre
test
LA
11
15
8
5
18
11
15
14
11
12
5

Post
test LA
18
11
16
7
12
11
13
18
16
10
7

Pre-test
Math
8
3
3
2
11
9
4
4
8
8
2

Post-test
Math
5
8
4
3
14
14
7
4
8
6
5

Post- Pre
LA
7
-4
8
2
-6
0
-2
4
5
-2
2

Mean
PreLA
11.364

Mean
Post-LA
12.6364

Mean
Pre
Math
5.63636

Mean
Post
Math
7.090909

Mean
LA:
1.111932

Post- Pre
math
-3
5
1
0
3
5
3
0
0
-2
3

Mean Math:
1.25805638

Comparison of Pre-test and Post-test in Language Arts and Mathematics
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Appendix B - Parental Informed Consent Form
Parental Permission Form for Participation of a Child in a Research Study
California State University San Bernardino

The Effect of Music Instruction on Math and Language Arts Scores in Elementary
School

Description of the research and your child’s participation
You and your child have been invited to participate in a research study conducted by
Mirastasha Thomas under the direction of Dr. Amanda Wilcox-Herzog. The purpose of
this research is to determine if using music to teach math and language arts skills will
improve your child’s ability to learn math and language arts. If you agree to participate,
please fill out the attached questionnaire and sign this letter.
Your child’s participation will involve taking four tests, two on math and to on language
arts. Your child will be taught math lessons and language arts lessons using music.
These tests were created based on their curriculum. If you would like to see these tests,
you can contact the researcher at 909-537-7782 or ask the teacher to view the tests.

The testing will be conducted during the month of July.
Risks and discomforts
There are no foreseeable risks associated with this research. A possible discomfort for
the child may be typical exam anxiety. This discomfort will be controlled for by making
the testing environment as safe and un-stressful as possible.

Potential benefits

Some of the possible benefits associated with this research include learning math and
language arts in a fun and interactive environment, learning new ways to tackle difficult
problems as well as learning in a new and engaging environment. This research may
help us to understand if music in the classroom is beneficial enough to become
mandatory in all classrooms.
Protection of confidentiality
We will do everything we can to protect your child’s privacy. We will be assigning your
child a number that will be used in place of their names throughout the data collection
phases. Your child’s identity will not be revealed in any publication that might result
from this study.
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Voluntary participation
Participation in this research study is voluntary. You may refuse to allow your child’s
test scores to be used to determine a link between music and academic scores. Your
child will not be penalized in any way should you decide not to allow your child’s scores
to be used or if after granting consent, you change your mind.
Contact information
If you have any questions or concerns about this study or if any problems arise, please
contact Dr. Amanda Wilcox-Herzog at California State University San Bernardino at
(909)537-7431.

Consent
I have read this parental consent form and have been given the opportunity to ask
questions. I give my permission for my child’s scores to be used for this study.

Parent’s signature: __________________________________

Date:______________

Child’s Name:_________________________________________
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Appendix C - Family Music History Questionnaire

Family Music History Questionnaire

1.

Name of Child?

2.

Age of Child?

3.

Child’s ethnic background? Choose all that apply.
(1)
(2)
(3)
(4)
(5)
(6)

4.

Does the child have any siblings?
(1)
(2)
(3)
(4)

5.

No
Yes, 1 Or 2 siblings
Yes, 3 or 4 siblings
Yes, more than 5

Child’s favorite subject in school?
(1)
(2)
(3)
(4)
(5)
(6)

6.

Hispanic/Latino
American Indian or Alaska Native
Asian
Black or African American
Native Hawaiian or Other Pacific Islander
White

Math
Language Arts
Science
Social Studies
P.E.
Other

Child’s least favorite subject in school?
(1)
(2)
(3)
(4)
(5)
(6)

Math
Language Arts
Science
Social Studies
P.E.
Other
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7.

Does the child listen to music at home?
(1) Yes
(2) No

a.

8.

If yes, what types of music

Has the child participated in any music-related activities after-school or in

school?
(1) Yes
(2) No

9.

Does your family engage in any music-related activities?
(1) Yes
(2) No

10.

Has your child ever participated in a study before?
(1) Yes
(2) No

a.

If yes, what was the study about?

11.

What does your child like to do for fun?

12.,

Is your child involved in any sports or physical activities?
(1) Yes
(2) No
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13.

Does your child enjoy school in general?
(1) Yes
(2) No

14.

Does your child have any school-related issues with math?
(1) Yes
(2) No

15.

Does your child have any school-related issues with language arts?
(1) Yes
(2) No

16.

What is mom’s highest level of education?
(1)
(2)
(3)
(4)
(5)

17.

What is Dad’s highest level of education?
(1)
(2)
(3)
(4)
(5)

18.

Less than High School
High School or equivalent
Community College/Vocational School
4-year College/University Degree
Professional Degree/Graduate School

Less than High School
High School or equivalent
Community College/Vocational School
4-year College/University Degree
Professional Degree/Graduate School

Does your child get good grades in language arts courses?
(1) Yes
(2) No

19.

Does your child get good grades in math courses?
(1) Yes
(2) No
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20.

Is your child an independent reader?
(1) Yes
(2) No

21.

What is your child’s favorite book?

22.

Does your child enjoy learning new subjects?
(1) Yes
(2) No

23.

What is your child’s current math level?
(1) Below Grade level
(2) At grade level
(3) Above grade level

24.

Is your child an independent learner?
(1) Yes
(2) No

25.

Is your child interested in music?
(1) Yes
(2) No

26.
How long does your child spend participating in music activities (listening to
music, singing, playing an instrument, etc?)
(1)
(2)
(3)
(4)

27.

Does not participate
Once or twice a week
3 to 4 times a week
Every day

Is your child right or left handed?
(1) Right
(2) Left
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28.

Does your child do well with new ideas or activities?
(1) Yes
(2) No

29.

How is your child’s tolerance for outside noise?
(1) Low
(2) Moderate
(3) High

30.

Does your child have a favorite song?
(1) Yes
(2) No
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Appendix D - Student Assent Form
STUDENT ASSENT TO PARTICIPATE IN A RESEARCH STUDY

The Effect of Music Instruction on Math and Language Scores in Elementary School
You are being invited to participate in a research study. Below you will find answers to
some of the questions that you may have.

What is it for?
We are attempting to see if using music to teach math and language arts is helpful and
makes learning these topics easier.
Why me?
You have been selected based on your age and current academic abilities. Your
participation will only improve your skills and help you learn new and exciting ways to
learn.
What Will I Have to Do?
You will be asked to take a simple exam at the beginning of the month and again
at the end of the month. Once you have completed your exam, you will be given a 30
minute twice weekly lesson in math and language arts using music.

Did My Parents Say It Was Okay?
Your parent(s) have given permission for you to participate in the study.
What If I Want to Stop? Will I Get In Trouble?
If at anytime you no longer want to participate for any reason, you are allowed to stop
participating without any negative impact to your grade in the class. This study is
completely voluntary and you are not required to participate for any reason. Participation
in the study will also not impact your grade at all; it is only for fun and to see if music
helps you learn math and language arts.
By agreeing to participate, you are saying that you would like to participate and are
willing to allow your test scores to be used to determine if music improve math and
language arts scores. If you have any other questions, you are free to ask them at any
time. You are also aware that your scores will not be used to determine your class grade
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Appendix E -Language Arts and Music Curriculum

Lesson 1- Vocabulary

The lesson consists of three categories (nouns, verbs and adjectives). One team will be
chosen to go first. They will pick a category. You will then give them a single word from

that category from a pre-determined list of words determined as part of their normal
curriculum. That team will then have one minute to come up with and sing at least seven
words of a song with the word in it. They must sing the song and it must be the correct

tune. If they sing the song correctly, with the correct word in it, it then becomes the
opposite team’s turn to sing a song with the SAME word. They will also have one

minute. It goes back and forth between teams until no one can think of another song with

that word in it. The point is then awarded to the last team to successfully sing the

appropriate song.

Procedure:

1. Divide class into two groups.

2. The class will be asked if they know what a noun, adjective, and verb are before the

class begins. If the children are unaware, they will be given an explanation and will be

given examples for each category.

3. The Rules:
a. The songs must not contain any inappropriate language or suggestions.
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b. The opposite team may NOT speak during the turn of the first team or they will lose

points.

c. To insure that no made-up songs are made, both teams must know the song.

d. A song may be repeated if it is used in another word, but cannot be repeated by
another team for the same word. For example, a team can use Twinkle Twinkle for the
word “star” but they can also use the song for “world” or “diamond”.
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Lesson 2- Parts of a sentence

Preparation: Using 3 by 5 index cards, write down the following terms: contraction,

noun, verb, pronoun, adjective, adverb, conjunction, proper noun, abbreviation,
compound word, past tense, contractions. Make two or more copies of each term. Begin
with terms that have already been introduced to the class. As the game progresses, more

words can be introduced.

Procedure:

1.

Have the children sit in a circle around a radio.

2.

Once the music starts, the children will pass around the index cards in the

same fashion as musical chairs.
3.

When the music stops, the children who are holding a card will be asked

to give an example for the word they are holding (example- Noun= Dog).

4.

After each child has given an example, the music will start again only the

second time the cards will go the other direction.

5.

If at any time a child does not have an example or asks to no longer

participate, they are given two options. One, they can ask for help from the child
on their left or their right. Two, they can nominate another child to take their

space and the new child will be asked to give an example.

This exercise will help the children understand what each word means and how each
category is important for proper sentence structure. Examples should increase in
difficulty as the game progresses.
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Lesson 3- Spelling and improving vocabulary

This is a spelling game. The words used will be taken from the classroom spelling lists

for the month and used to not only introduce the words to the students but also to teach
them proper spelling.

Procedure:
Students will stand in a circle or will be asked to move their desks into a circle. The

teacher will call out the first word from the spelling list. The first student repeats the
word; the second student gives the first letter, followed by the next student until the

word is spelled. The last student to spell will give the last letter and repeat the word. The
next student to spell will say “out” and the next student will be out!

If a student gives the wrong letter to the word, they have two options, they can either ask
for help from another student or they can choose to sit out. If they choose to sit out, they
can nominate another child to take their place. If they choose to accept help, they are

asked to repeat the word and respell it up until their letter and then give the next student
a chance to spell the word. After the entire class has spelled the entire spelling list or

until there is only one child left, the remaining child will be asked one final word to

spell.

During the entire lesson, background music will be playing and the children will be
asked to maintain a rhythm for their spelling. A beat a letter.
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Appendix F - Mathematics and Music Curriculum

Lesson 1 - Integrating Rhythm with the Teaching of Multiplication Facts

Materials:

Multiplication flashcards for above facts

Catchy rhymes for the 7s and 8s
Procedure:

1.

Introduce the 7s and 8s to the children starting at 7x3 and 8x3, going over

each set three times.
2.

Have the children answer random multiplication questions to insure they

have the numbers down.
3.

Begin teaching the children catchy memory devices to remember the 7s

and 8s.

Examples:

3 times 7 was having fun and ended up as 21
4 times 7 was almost late when they created 28

5 times 7 took a dive into the pool at 35.

6 times 7 had no clue but still became 42.
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7 times 7 fell in line and multiplied to 49.
3 times 8 is 24 and not a number more.
4 times 8 lost a shoe and hopped on home as 32.

5 times 8 were feeling sporty but only bowled a game of forty.

6 times 8 went on a date and came home as 48.
7 times 8 were in a fix until they made 56.

8 times 8 fell on the floor and made 64.

4.

After the children have learned the memory devices, they will be asked to

create their own.

5.

Throughout the process, there will be background music playing.

6.

The rhymes can also be used to create a song which, if time permitting,

can be created to help the children create fun memory devices for other number

groups.
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Lesson 2- Order of operations

Preparation:

Using 3 by 5 index cards, Create at least 20 math problems of varying difficulty.

Procedure:

1.
2.

Have the children sit in a circle around a radio.
Once the music starts, the children will pass around half of the index

cards in the same fashion as musical chairs.
3.

When the music stops, the children who are holding a card will be asked

to solve the problem using a small whiteboard and marker.
4.

After each child has correctly solved their problem, the music will start

again only the second time the cards will go the other direction.

5.

If at any time a child has trouble solving their problem or asks to no

longer participate, they are given two options. One, they can ask for help from
the child on their left or their right. Two, they can nominate another child to take

their space and the new child will be asked to solve the problem.

This exercise will help the children to learn the order of operations and will learn how to

properly solve complex problems.
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Lesson 3 - Notes and Rests Math Game Teaching Fractions

Materials:
Whiteboard
Two different color markers for the students

Eraser
List of 12-15 musical math problems

Procedure:

1. The class will be divided into two groups. Each child in the group will be
given a number.

2. During the game, each set of numbers will be called up to the board to solve a

math problem using music notes. (The values will be provided for each group
and the children will have an opportunity to look at the list if they need help.

3. The children will face away from the board while the teacher writes up the
question. They will each have the same amount of time to solve the problem. The

first correct answer will earn the team a point.
4. If the children become stumped or decide not to solve the problem, they have
a pass option. The next child in line can be called to answer the problem.
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5. After all the problems have been solved, the children have the option to create

their own questions for the other team to solve or they can play a double or
nothing game where as a team they have to solve a very complex math question
using only music notes.
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Appendix G - Language Arts Exam

English Exam

Select what the tense is: Past, Present, or Future:
1. We learned about ancient Egyptians last year.
2. Grandfather will take me on a train next Monday.

3. The tunnel is dark at night.
4. Tom and I are planning to ride our bikes after school today.

Write in the correct word (To, Too, Two) in the space:

1. Don’t eat_____ many cookies.
2. Canlgo_____ ?

3.1 am walking____ school today.
4. There are only_____ pieces of candy left in the bowl.

Underline the Nouns:
1. Albert Einstein was bom in Ulm, Germany.
2. Mrs. Fields makes amazing chocolate chip cookies.

3. Billy's mom is really good at making toys.
4. Sometimes I dream about becoming an Astronaut.

Pick the sentence where the underlined word has the same meaning as in the original
sentence.
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1. She took a trip to Florida.

A. Be careful, or you will trip!
B. We planned our trip together.
C. I trip over things very often.
2.

I turned on the light so I could see better.

A. The feather was very light.
B. She wore light colors because
it was going to be a hot day.
C. There is only one light in the living room.
3. Mary likes to come to my house and play with me.

A. He starred in our class play.
B. I like to play checkers.
C. My favorite play is "My Fair Lady."
4. Mom put money into her bank account.
A. A teller works at a bank.
B. The river had a very high bank.

Is it a Question or a Statement

1. The ocean is big
2. Have you seen my favorite blue sweater

3.1 think the sky is a pretty shade of blue today
4. When I get home, can have a cookie
5. How old is my dog in dog years
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Appendix H - Mathematical Exam
Math Exam

62
+ 25

46
+ 18

146
- 46

8
x9

4_3
5 5

10
x1

8__5_
2 2

704
x 7

54
+ 85

76
+ 82

4
x5

453
x 4

195
x3

6
x4

6 2
—I—
9 9

250
-43

123
x8

2 3
—I—
3 3
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Appendix I - Language Arts Exam (Second Version)

English Exam

Select what the tense is: Past, Present, or Future:
1. After class, we are going to the mall.

2.1 played baseball last Tuesday.

3.1 am writing a novel for my teacher.
4. Before bedtime, I usually have to go to the bathroom.

Write in the correct word (There, Their, They’re) in the space:
1. ______are no excuses this time, Buddy!

2. From the look on______ faces, they're not very happy.
3. ______ is no soap in my bathroom. Could you send some up please?
4.1 don't think______ coming.

Underline the Nouns:
1. Our President was born in Hawaii.

2. Johnny's dad is really bad at cooking.
3. Mom says that someday we are going to move to Arizona.

4. For my birthday, we are going to Disneyland.

Ill

Pick the sentence where the underlined word has the same meaning as in the original
sentence.

1. Will you check my answers for me?

A. Mom wrote a check for the fieldtrip.
B. I will check and see if the cat is
in the house.
C. If you get a check it means the answer is wrong.
2. The peas were in a can.

A. I-can do it by myself.
B. Can you help me do the dishes?
C. Mom gave me a can of peanuts for the party.

3. Will you show me how to bake a pie?

A. I want to show you my new toy.
B. I went to the show with dad.
C. My favorite television show is on tonight.
4. The sign said do not enter.
A. Please sign your name on the paper.
B. Can you sign the word cat?
C. I read the sign on the wall.

Is it a Question or a Statement

1. How come I can’t go to the party
2. It is such a lovely day to play outside
3. My dad plays football on Sunday
4. When will we get to Grandma’s
5. Your cat is really old
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(SECOND VERSION)

Appendix J Mathematical Exam (Second Version)
Math Exam

12
+ 65

64
+ 17

92
+ 33

5
7
10 + 10

6
xlO

15_12
32 32

100
-91

401
x 5

21__3_
6 6

853
x 2

9
x5

161
x8

61
+ 12
6
x6
2 8
—+ —
6 6

118
x4

8
x7

215
x 8

158
-42
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